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© The present invention relates to headlight ap- 
paratus for an automotive vehicle, and more specifi- 
cally to a headlight apparatus which can control 
headlight beam from high beam to low beam or vice 
versa by adjusting the angle of optical axis of the 
headlamp. 

A headlight apparatus for an automotive vehicle 
comprises: 

headlamp means (H) for emitting light in such a way 
that an optical axis of the light can be pivoted; 
first sensor means (13), attached to said pivotal 
headlamp means, for detecting presence of a lead- 
ing vehicle and generating sensor signals corre- 
sponding thereto; 

pivoting means (8, 9, 10), associated with said piv- 
otal headlamp means, for pivoting said pivotal head- 
lamp means: 

control means (18), coupled to said first sensor 
means and said pivoting means, for actuating said 
pivoting means in response to sensor signals gen- 
erated by said first sensor means to pivot said 
pivotal headlamp means to such a position that a 
leading vehicle can be detected by a predetermined 
position on said first sensor means and therefore 
angle of an optical axis of said pivotal headlamp 
means can be adjusted according to distance to a 
leading vehicle; and 

first fixed shading means (20), fixediy disposed in- 



dependently from pivotal motion of said pivotal 
headlamp means, for shading part of tight emitted by 
said pivotal headlamp means for an opposed ve- 
hicle. 
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HEADLIGHT APPARATUS 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to headlight ap- 
paratus for an automotive vehicle, and more spe- 
cifically to a headlight apparatus which can control 
headlight beam from high beam to low beam or 
vice versa by adjusting the angle of optical axis of 
the headlamp. 



Description of the Prior Art 

In general, the headlight apparatus for an auto- 
motive vehicle can be switched manually or auto- 
matically from high beam (used when the vehicle is 
running on a road where no opposed vehicle is 
running) to low beam (used when the vehicle is 
running on a road where an opposed vehicle is 
running or on a bright town or city road) or vice 
versa. 

Japanese Published Unexamined (Kokai) Utility 
Model Application No. 60-61492 discloses an ex- 
ample of prior-art headlight apparatus by which low 
and high beams can be switched automatically. 

In this prior-art headlight apparatus, there are 
provided a vehicle speed sensor for detecting its 
own vehicle speed and an other vehicle presence 
sensor fcr detection the presence of other vehicles 
such as opposed vehicles (running on an opposing 
lane in the opposite direction) and leading vehicles 
(running on the same lane in the same direction), 
and the angle of optical axis of the headlamp can 
be adjusted automatically according to output sig- 
nals from the vehicle speed sensor, and further the 
adjusted angle of the headlamp optical axis is 
restricted in response to output signals from the 
other vehicle presence sensor. That is, in this prior- 
art headlamp apparatus, the optical axis of the 
headlamp is adjusted upward when the vehicle is 
running at high speed so that the headlamp 
reaches a long distance, but adjusted downward 
when the other vehicle presence sensor detects 
other opposed or leading vehicles so that the head- 
lamp illumination distance can be shortened to 
prevent other vehicle's drivers from being dazzled. 

In the above-mentioned prior-art headlight ap- 
paratus, the high beam can be adjusted so as to 
reach the maximum distance to a leading vehicle 
when an opposed vehicle is absent. However, when 
an opposed vehicle is detected by the other ve- 
hicle presence sensor, since sensor signals from 



FOR AUTOMOTIVE VEHICLE 

the other vehicle presence sensor have priority 
over sensor signals from the vehicle speed sensor, 
there exists a problem in that it is impossible to 
illuminate a certain area between the headlight 
s apparatus and a leading vehicle. 



SUMMARY OF THE INVENTION 

10 With these problems in mind, therefore, it is 

-the primary object of the present invention to pro- 
vide a headlight apparatus for an automotive ve- 
hicle which can illuminate all the road surface area 
to a leading vehicle while securely preventing op- 

75 posed and leading vehicle's drivers from being 
dazzled. 

To achieve the above-mentioned object, a 
headlight apparatus for an automotive vehicle ac- 
cording to the present invention comprises: pivotal 

20 headlamp means (H) for emitting light; (b) first 
sensor means (13), attached to said pivotal head- 
lamp means, for detecting presence of a leading 
vehicle and generating sensor signals correspond- 
ing thereto; (c) pivoting means (8, 9, 10), asso- 

25 ciated with said pivotal headlamp means, for pivot- 
ing said pivotal headlamp means; (d) control 
means (18), coupled to said first sensor means and 
said pivoting means, for actuating said pivoting 
means in response to sensor signals generated by 

30 said first sensor means to pivot said pivotal head- 
lamp means to such a that a leading vehicle can 
be detected by a predetermined position on said 
first sensor means and therefore angle of an optical 
axis of said pivotal headlamp means can be ad- 

35 justed according to distance to a leading vehicle; 
and (e) first fixed shading means (20), fixedly dis- 
posed independently from pivotal motion of said 
pivotal headlamp means, for shading part of light 
emitted by said pivotal headlamp means for an 

40 opposed vehicle. 

The first sensor means comprises a plurality of 
vertically arranged light sensing elements (E1 to 
E5), and said control means actuates said pivotal 
headlamp means via said pivoting means in re- 

45 sponse to plural sensor signals of said first sensor 
means to such a position that tail lamps of a 
leading vehicle can be detected by a middle light 
sensing element (E3) of said first sensor means 
when the brightest headlight zone of said headlamp 

so means reaches lower end portions of rear wheels 
of a leading vehicle. The first fixed shading means 
is a rectangular plate (20) whose lower inner corner 
is cut out into a triangular or trapezoidal shape and 
is arranged with the cutout portion located near the 
optical axis of the headlamp means. 
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Further, it is preferable to further provide sec- 
ond fixed shading means (20B) disposed on the 
pivotal headlamp means for clearly defining an 
upper shade line of headlight for a leading vehicle. 
Further, it is also preferable to provide a first mov- 
able shading means (20C) instead of the first fixed 
shading means (20A) t a second sensor means 
(13B) for detecting presence of an opposed ve- 
hicle, and a first actuating means (30, 31, 32) for 
actuating said first movable shading means (20C) 
in response to sensor signals from said second 
sensor means so that an upper shade line of head- 
light can be defined for a detected opposed ve- 
hicle. 

r ' Further, it is also preferable to provide second 
movable shading means (20D) instead of the sec- 
ond fixed shading means (20 B), and second actuat- 
ing means (34, 35, 36) for actuating said second 
movable shading means according to the pivotal 
motion of said pivotal headlamp means so that light 
distribution angle between the brightest headlight 
zone and the upper headlight shade iine can be 

hide. 

In the headlight apparatus according to the 
present invention, since the angle of headlamp 
optical axis can be adjusted according to distance 
to a leading vehicle on the basis of sensor signals 
indicative of the presence of a leading vehicle, it is 
possible to surely illuminate all the. road surface 
area to a leading vehicle. Further, part of headlight 
beam is securely shaded for opposed vehicles, 
irrespective of the position of headlamp optical 
axis, under the condition that the headlamp optical 
axis is kept upward or downward. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a first 
embodiment of the headlight apparatus according 
to the present invention; 

Fig. 2 is a cross-sectional view showing the 
first embodiment thereof; 

Fig. 3 is a perspective view for assistance in 
explaining the arrangement of five light sensing 
elements of the light sensor incorporated in the first 
embodiment; 

Fig. 4 is a schematic block diagram showing 
a controller for the headlight apparatus according 
to the present invention; 

Fig. 5 is a perspective view showing a light 
shading plate incorporated in the first embodiment; 

Fig. 6 is an illustration for assistance in ex- 
plaining a pattern of leading vehicle detection areas 
of the light sensing elements in the light sensor; 



Fig. 7 is a control flowchart for assistance in 
explaining the operation of the controller shown in 
F.g. 4; 

Fig. 8 is a cross-sectional view showing a 
5 second embodiment thereof; 

Fig. 9 is a perspective view showing two 
light shading plates incorporated in the second 
embodiment; 

Fig. 10 is a cross-sectional view showing a 
io third embodiment thereof; 

Fig. 11 is an illustration for assistance in 
explaining a distribution of headlamp illumination 
intensity of the third embodiment shown in Fig. 10; 
Figs. 12(A) and (B) are illustrations for assis- 
75 tance in explaining that the light distribution angle 
(width) between the brightest headlight zone and 
the upper headlight shade line can be adjusted 
according to distance to a leading vehicle; 

Fig. 13 is a graphical representation showing 
20 the relationship between the forward distance of 
hot (brightest) zone and the angle of the headlamp 
optical axis; and 

Pin 1 A ic a nranhjral nanrfSRentatinn shnwinn 

the relationship between the angle of shading line 
25 for leading vehicle and the forward distance of hot 
(brightest) zone. 



DETAILED DESCRIPTION OF THE PREFERRED 
30 EMBODIMENTS 

With reference to Figs. 1 and 2, a first embodi- 
ment of the headlight apparatus according to the 
present invention will be described hereinbelow. As 

35 headlamp H comprises a half egg-shaped (oval in 
cross section) reflector 1 , a light source bulb 2, a 
condenser lens 3, a front cylindrical member 4 
fixed to the reflector 1, two pivotal pins 7. and a 
light sensor 13. A headlamp housing is formed by 

40 fixing two flange portions of the reflector 1 and the 
front cylindrical member 4 by welding, for instance. 
The headlamp housing forms a first focal point Fi 
and a second focal point F 2 . The bulb 2 is posi- 
tioned at the first focal point Ft , and the condenser 

45 lens 3 is supported by a front aperture portion of 
the front cylindrical member 4 at such a position 
that the focal point of the lens 3 is located at the 
second focal point F 2 of the reflector 1. The pins 7 
are attached to the outer circumferential surface of 

so the front cylindrical member 4 at the second focal 
point F 2 . 

The above-mentioned headlamp H as shown in 
Fig. 1 is pivotably supported by an outer headlamp 
support member 6 via the pins 7. A headlamp 
55 pivotal mechanism is attached to the outer head- 
lamp support member 6, which comprises a step 
motor 8, a male threaded rod 9 geared with a 
female threaded hole formed in an upper projection 
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10 extending from the flange portion of the front 
cylindrical member 4, and a spring 12 disposed 
between an inner projection 11 extending from the 
inner circumferential surface of the headlight sup- 
port member 6 and the upper projection 10 of the 
front cylindrical member 4. 

A front end of the threaded rod 9 is loosely 
supported by a hole 11a formed in the inner pro- 
jection 11 and further the step motor 8 is also 
movably supported in a hole formed at the rear 
surface of the headlamp support member 6 via an 
elastic member 8a. Therefore, when the threaded 
rod 9 is rotated clockwise or counterclockwise by 
the step motor 8, since the threaded rod 9 can be 
shifted a little in the radial direction of the head- 
lamp support member 6 via the elastic member 8a, 
the upper projection 10 of the front cylindrical 
member 4 can be moved in the axial direction of 
the headlight support member 6 along the threaded 
rod 9 to pivot the headlamp H about the pins 7. so 
that it is possible to adjust the angle of optical axis 
of the headlamp in the upward or downward direc- 
tion. 

The rotational direction and the number of 
steps (or revolution) of the step motor 8 are con- 
trolled in response to sensor signals outputted from 
the light sensor 13 attached to the front lower end 
of the cylindrical member 4 for detecting the pres- 
ence of a leading vehicle. This light sensor 13 
comprises a small diameter condenser lens 1 5, a 
light sensing section 16 for receiving incident light 
passed through the condenser lens 15, and a sen- 
sor casing 14. Further, the light sensing section 16 
is composed of five light sensing elements E1, E2, 
E3, E4 and E5 and an element box 17 for support- 
ing these light sensing elements as shown in Fig. 
3. Here, it is preferable from the economical stand- 
point to gradually increase the width or the area of 
each light sensing element in the downward direc- 
tion in such a way that the width of the first sensing 
element E1 is wide enough to detect a distance- 
(about 1.5m) between two tail lamps of a leading 
vehicle running about infinite distance ahead from 
the headlight apparatus; the width of the third sens- 
ing element E3 is wide enough to detect a distance 
(about 1.5m) between two tail lamps of a leading 
vehicle running about 40m ahead therefrom; the 
width of the fifth sensing element E5 is wide 
enough to detect a distance (about 1 .5m) between 
two tail lamps of a leading vehicle running about 
20m ahead therefrom. These light sensing ele- 
ments are image sensing elements such as charge 
coupled device (CCD), for instance. 

Fig. 4 is an example of control circuits of the 
headlight apparatus according to the present inven- 
tion. Sensor signals outputted from the five light 
sensing elements E1 to E5 are applied to a control- 
ler (e.g. microcomputer or cpu) 18 and processed 



therein to output headlamp control signals for driv- 
ing the step motor 8 via a motor driver circuit 19. 

One of the features of the headlight apparatus 
according to the present invention is to dispose a 
s beam shading plate (shader) 20 near the second 
focal point F2 of the headlamp reflector 1 in order 
to prevent opposed vehicles' drivers from being 
dazzled by the light emitted from the headlight 
apparatus irrespective of the pivotal motion of the 

10 headlamp H. In the first embodiment, a fixed beam 
shading plate 20 is formed into a rectangular plate 
whose lower inner (inside) corner is cut out into a 
triangular shape as shown in Fig. 5. This fixed 
shading plate 20 is supported by the outer head- 

js lamp support member 6 by fixing an angled portion 
thereof to the inner circumferential surface of the 
support member 6 and by passing the rectangular 
plate through an opening 21 formed in the upper 
part of the front cylindrical member 4 in such a 

20 way that the lower inner cutout portion of the 
shading plate 20 is located near in front of the 
second focal point F 2 of the reflector 1. Therefore, 
the upper righthand side of the beam emitted from 
the headlight can be securely shaded by this fixed 

25 shading plate 20 for opposed vehicles' drivers. 
Here, it should be noted that since the fixed shad- 
ing plate 20 is fixed to the headlamp support 
member 6 irrespective of the pivotal motion of the 
headlamp H, the beam can be always shaded for 

30 opposed vehicles, even if the optical axis of the 
headlamp is adjusted according to distance to a 
leading vehicle. 

The operation of the headlight apparatus ac- 
cording to the present invention will be described 

35 hereinbelow with reference to Figs. 6 and 7. The 
gist of the control operation thereof is to adjust the 
optical axis of the headlamp according to distance 
to a leading vehicle in such a way that the head- 
light hot (brightest) zone is directed to the lower 

40 ends of two rear wheels of a leading vehicle. To 
adjust the optical axis of the headlight as described 
above, the headlamp H is always so controlled that 
the third (middle) sensing element E3 (for instance) 
detects two tail lamps (about 1 ,5m apart from each 

45' other) of a leading vehicle. 

As always described, for instance, the first 
sensing element E1 is so arranged as to provide a 
first detection range R E1 within which two tail lamps 
of a leading vehicle running infinite distance (e.g. 

so 80m or longer) ahead from the headlight apparatus 
can be detected; the second sensing element E2 is 
so arranged as to provide a second detection 
range Re2 within which two tail lamps of a leading 
vehicle running 60m, for instance, ahead from the 

55 headlight apparatus can be detected: the third 
sensing element E3 is so arranged as to provide a 
third detection range R E3 within which two tail 
lamps of a leading vehicle running 40m, for in- 
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stance, ahead from the headlight apparatus can be 
detected; the fourth sensing element E4 is so ar- 
ranged as to provide a fourth detection range Re< 
within which two tail lamps of a leading vehicle 
running 30m, for instance, ahead from the head- 
light apparatus can be detected; and a fifth sensing 
element E5 is so arranged as to provide a fifth 
detection range Res within which two tail lamps of a 
leading vehicle running 20m f for instance, ahead 
from the headlight apparatus can be detected. Fur- 
ther, some of these sensing elements E1 to E5 
detects opposed vehicles depending upon circum- 
stances, as shown in Fig. 6. 

With reference to Fig. 7, controller or CPU first 
checks whether either of the five light sensing 
elements E1 to E5 detects tail lamps of a leading 
vehicle (in step 100). If no light sensing elements 
detect tail lamps of a leading vehicle (NO in step 
100), since this indicates that there exists no lead- 
ing vehicle, CPU checks whether the headlamp H 
is set to high beam (in step 101). If high beam 
(YES in step 101), control ends. If not high beam 

/Ktr\ :-. mi\ PDI I niiinnte *a r*r\nirr\t einnal to 

^INU 111 Sicy IU l/i vi w vJ^uii w wwtittwi w.y . ■ -». •.<-/ 

the step motor 8 to raise the optical axis of the 
headlamp in the upward direction (in step 102). 
Thereafter, CPU checks whether the optical axis 
thereof is raised to a high beam position (in step 
103). If not raised to a high beam position (NO in 
step 103. CPU repeats the step 102 above. If has 
been raised to a high beam position (YES in step 
103), CPU stops the step motor 8 (in step 104), 
ending the control operation. 

On the other hand, if CPU determines that 
either of the five light sensing elements E1 to E5 
detects two tail lamps of a leading vehicle (YES in 
step 100), CPU checks whether the light sensing 
element E1 or E2 detects tail lamps of a leading 
vehicle (in step 105). If the iight sensing element 
E1 or E2 detects tail lamps of a leading vehicle 
(YES in step 105), since this indicates that there 
exists a leading vehicle at a long distance, CPU 
outputs a control signal to the step motor 8 to raise 
the optical axis of the headlamp in the upward 
direction (in step 106). Thereafter, CPU checks 
whether the optical axis thereof is raised and there- 
fore the third sensing element E3 detects tail lamps 
of a leading vehicle (in step 107). If the third 
sensing element E3 does not detect tail lamps (NO 
in step 107), CPU repeats the step 106. If the third 
sensing element E3 detects tail lamps (YES in step 
107), CPU stops the step motor 8 (in step 104), 
ending the control operation. 

On the other hand, if CPU determines that the 
light sensing element E1 or E2 does not detect tail 
lamps (NO in step 105), since this indicates that 
there exists a leading vehicle at a short distance, 
CPU checks whether the light sensing element E4 
or E5 detects tail lamps (in step 108). If the ele- 



ment E4 or E5 does not detect tail lamps (NO in 
step 108), since this indicates that the' third ele- 
ment E3 detects tail lamps, control ends. If the 
sensing element E4 or E5 detects tail lamps (YES 

s in step 108), CPU outputs a control signal to the 
step motor8 to lower the optical axis of the head- 
lamp in the downward direction (in step 109). 
Thereafter, CPU checks whether the optical axis 
thereof is lowered and therefore the third sensing 

to element E3 detects tail lamps (in step 110). if No 
(in step 110), CPU repeats the above step 109. If 
YES (in step 1 1 0), CPU stops the step motor 8 (in 
step 104), ending the control operation. The above- 
mentioned control operation is repeated in a pre- 

75 determined cycle. 

As described above, whenever there exists a 
leading vehicle and therefore either one of the five 
light sensing elements E1 to E5 detects two tail 
lamps of a leading vehicle, the optical axis of the 

20 headlamp is so adjusted that the third iight sensing 
element E3 always detects two tail lamps of a 
leading vehicle. Therefore, it is possible to always 
set the headlight hot (brightest) zone to the lower 
ends of rear wheels of a leading vehicle by pre- 

25 viously determining the relationship between the 
angle of optical axis of the headlamp (i.e. light 
sensor 13) and the forward distance of headlamp 
hot zone, for instance as shown in Fig. 13. There- 
fore, it is possible to prevent the driver of a leading 

30 vehicle from being dazzled by the beam from the 
headlight apparatus, while illuminating all the area 
from the headlight apparatus to a leading vehicle. 

In the above-mentioned first embodiment the 
angle of optical axis of the headlamp can be con- 

35 trolled only when a leading vehicle is detected, 
irrespective of the presence or absence of opposed 
vehicles. In other words, light emitted frontward can 
fixedly be shaded by the light shading plate 20 
fixed to the outer headlamp support member 6. 

40 Since the shading plate 20 is fixed to the outer 
headlight support member 6, even if the headlamp 
H is pivoted in the upward direction, it is possible 
to securely shade the headlamp light from opposed 
vehicles, thus preventing opposed vehicle's driver 

45 from being dazzled. 

Figs. 8 and 9 show a second embodiment of 
the headlight apparatus according to the present 
invention. The feature of this embodiment is to 
provide a second fixed focal point Ft of the reflec- 

50 tor 1 in addition to the first fixed beam shading 
plate (shader) 20A. The second embodiment is the 
same in structure as the first embodiment except 
the above. The second shading plate 20B is fixed 
to the Jower circumferential surface of the front 

55 cylindrical member 4 of the headlamp H so as to 
be movabJe up and down together with the head- 
lamp H adjustably pivoted. The upper end of the 
second fixed shading plate 20B is located near in 
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back of the second focal point F2 in such a way as 
to sandwich the second focal point F2 by two first 
and second fixed shading plates 20A and 20B at 
equal distances apart from the point F2. Fig. 9 
shows the shapes of the first and second beam 
shading plates 20A and 20B. The first shading 
plate 20A is formed into roughly an L-shaped plate 
whose lower inner (inside) corner is cut out into a 
trapezoidal shape as shown, which is larger in size 
than the cutout of the first embodiment shown in 
Fig. 5. This first shading plate 20A serves only to 
shade headlight for opposed vehicles. On the other 
hand, the second shading plate 20B is formed into 
a short rectangular shape as shown. This second 
shading plate 20B serves only to shade headlight 
for a leading vehicle or to more clearly define the 
shade upper line of the headlight emitted from the 
headlight apparatus to a leading vehicle running on 
the same lane. Therefore, in this second embodi- 
ment when the optical axis of the headlamp H is 
moved in the upward direction, the beam is shaded 
by the first fixed shading plate 20A for opposed 
vehicles' drivers irrespective of the position of the 
headlamp optical axis and further by the second 
fixed shading plate 20B for a leading vehicle's 
driver in synchronism with the pivotal motion of the 
headlamp optical axis, thus securely preventing 
other drivers of both leading and opposed vehicles 
from being dazzied. 

Fig. 10 shows a third embodiment. The feature 
of this embodiment is to provide a first light sensor 
13A for detecting the presence of a leading vehicle 
(as in the first and second embodiments), a second 
light sensor 13B for detecting the presence of 
opposed vehicles running on an opposite lane, a 
first movable beam shading plate (shader) 20C 
movable relative to the headlamp support member 
6 to shade light for opposed vehicles' drivers on 
the basis of sensor signals outputted from the 
second light sensor 13B, and a second movable 
beam shading plate (shader) 20D movable relative 
to the reflection 1 according to the pivotal motion 
of said pivotal headlamp H so that the light dis- 
tribution angle between the brightest headlight 
zone and the upper headlight shade line can be 
adjusted according to distance to a leading vehicle. 

The first light sensor 13A is substantially the 
same as that used in the first or second embodi- 
ment as shown in Fig. 2 or 8. The second light 
sensor (opposed vehicle sensor) 13B is disposed 
on the upper front end of the headlight support 
member 6, and composed of a light sensing sec- 
tion 26, a lens 27, and a pair of mirror plates 28a 
and 28b. The light sensing section 26 is composed 
of five light sensing elements E1 to E5 in the same 
way as in the first and second embodiments and 
supported by an element box 29 fixed to the first 
movable shading plate 20C at a position a little 



offset in the outer (outside) direction (on the op- 
posed vehicle side). However, the sensitivity of this 
second light sensor 13B is lower than that of the 
first light sensor 13A. 

5 The first movable shading plate 20C is formed 

with a rack 30 heared with a pinion 31 driven by a 
step motor 32 fixed to the headlamp support mem- 
ber 6. This second movable shading plate 20C is 
moved substantially in the same way as the 

10 flowchart shown in Fig. 7. That is, the first movable 
shading plate 20C is moved up and down so that 
light emitted from opposed vehicles is always de- 
tected by the third (middle) light sensing element 
E3 of the light sensing section 26. 

75 As described above, whenever there exists an 

opposed vehicle and therefore either one of five 
light sensing elements detects headlight of an op- 
posed vehicle, the first movable shading plate 20C 
is moved downward so that the third light sensing 

20 element E3 always detects the headlight of the 
opposed vehicle. Therefore, it is possible to appro- 
priately set the upper headlight shade line for the 
opposed vehicle by previously determining the re- 
lationship between the radial position of the first 

25 movable shading plate 20C and the upper head- 
light shade line, for instance as shown on the right 
half side in Fig. 11. Therefore, it is possible to 
prevent the driver of an opposed vehicle from 
being dazzled by the beam from the headlight 

30 apparatus. 

The second movable shading plate 20D is also 
formed with a rack 35 geared with a pinion 36 
driven by a step motor 34 fixed to the front cylin- 
drical member 4. This second movable shading 

35 plate 20D is moved in the upward direction when 
the optical axis of the headlamp H is moved up- 
ward and in the downward direction when the op- 
tical axis of the headlamp H is moved downward. In 
more detail, since the optical axis of the headlamp 

40 is adjusted to such a position that tail lamps of a 
leading vehicle can be detected by the third 
(middle) light sensing element E3 of the first light 
sensor 13A and therefore the brightest headlight 
zone reaches the lower ends of rear wheels of a 

45 leading vehicle, for instance, it is necessary to 
adjust the light distribution angle (width) between 
the brightest headlight zone (rear wheel lower end 
position) and the upper headlight shade line (tail 
lamp position) according to distance to a leading 

so vehicle in order to securely shade headlight for a 
leading vehicle's driver, as shown in Figs. 12(A) 
and 12(B). Therefore, the second movable shading 
plate 20B is moved up and down in synchronism 
with the pivotal motion of the headlamp H by 

55 previously determining the relationship between the 
width W (between the rear wheel lower ends and 
the tail lamps of a leading vehicle) or the light 
distribution angle Q (between the brightest zone 
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and the upper headlight shade line) and the for- 
ward distance to a leading vehicle, for instance as 
shown in Figs. 12(A), 12(B) and Fig. 14. 

Fig. 1 1 shows an example of the upper head- 
light shade line obtained when no leading vehicle is 
detected by the first light sensor 1 3A and an op- 
posed vehicle is detected by the second light sen- 
sor 13B. Fig. 12(A) shows another example ob- 
tained when no opposed vehicle is detected and a 
leading vehicle running at a long distance ahead 
from the headlight apparatus is detected by the 
first light sensor 13A. In this case, since the optical 
axis of the headlamp H is moved in the upward 
direction, the second movable shading plate 20d is 
also moved in the upward direction, so that the 
upper shade line for a leading vehicle is lowered 
relative to the hot (brightest) zone. As a result, the 
illumination angle $ between the hot zone and the 
leading vehicle shade line decreases. For instance, 
when the hot (brightest) zone of the headlight is 
adjusted to the lower ends of the rear wheels of a 
leading vehicle in relation to the angle of optical 
axis of the headlamp H or the first light sensor 13A, 
since the upper illumination range Wi as shown in 
Fig. 12(A) is also narrowed, it is possible to prevent 
the leading vehicle's driver from being dazzled. 
Fig. 12(B) shows still another example obtained 
when no opposed vehicle is detected and a leading 
vehicle running at a short distance ahead from the 
headlight apparatus is detected by the first light 
sensor 13A. In this case, since the optical axis of 
the headlamp H is moved in the downward direc- 
tion, the second movable shading plate 20D is also 
moved in the downward direction, so that the upper 
shade line for a leading vehicle is raised relative to 
the hot (brightest) zone. As a result, the illumination 
angle e between the hot zone and the leading 
vehicle shade line increases. In this case, since the 
upper illumination range W2 as shown in Fig. 12(B) 
is also widened, it is possible to increase the 
illumination range while preventing the leading ve- 
hicle's driver from being dazzled. 

Fig. 13 shows a typical design standard of the 
relationship between the angle of optical axis of the 
headlamp and the forward distance of hot zone, 
and Fig. 14 shows a typical design standard of the 
relationship between the forward distance of hot 
zone and the angle Q of the shade line for leading 
vehicles. In accordance with these design stan- 
dards, the headlamp H can be so designed that the 
hot zone is obtained at a distance 80m ahead when 
pivoted 0.5 degrees in the downward direction and 
at a distance 40m ahead when pivoted 1 degree in 
the downward direction. Further, the second mov- 
able shading plate 20D is so designed that the 
angle e of the shade line for a leading vehicle from 
the hot zone is 0.4 degrees when the headlamp H 
is pivoted 0.5 degrees in the downward direction 



(the hot zone is 80m ahead) and 0.7 degrees when 
pivoted 1 degree in the downward direction (the hot 
zone is 40m ahead). 

In this third embodiment, since the second light 

5 sensor 13B is additionally provided for detecting 
the presence of opposed vehicles and further the 
first movable shadin'g plate 20C is moved up and 
down in response to sensor signals from the sec- 
ond light sensor 13B, it is possible to more reliably 

70 prevent opposed vehicles 1 drivers from being daz- 
zled. Further, since the second shading plate 20D 
is moved up and down to adjust the upper head- 
light shade line for leading vehicle according to the 
distance to a leading vehicle, it is possible to move 

75 accurately shade the headlight for leading vehicles' 
drivers. 

Two headlight apparatus according to the 
present invention are mounted on an automotive 
vehicle. However, it is also possible to mount a 

diiiyiO iioauuyui appoi aiuo auUwiumy iw (.119 pooom 

invention only on an opposed vehicle side and an 
ordinary headlight whose optical axis is adjusted a 
little downward on the other side. 

As described above, in the headlight apparatus 

25 according to the present invention, since the optical 
axis of the headlamp is controlled according to 
distance to a leading vehicle, it is possible to 
illuminate all the area to the leading vehicle without 
dazzling a leading vehicle's driver via a rearview 

30 mirror of the leading vehicle. In addition, since a 
fixed or movable shading plate is provided without 
being subjected to the influence of pivotal motion 
of the headlamp, it is possible to reliably prevent 
opposed vehicles' drivers from being dazzled by 

35 the headlight. 

Claims 

40 1 . A headlight apparatus for an automotive ve- 

hicle, comprising: 

(a) headlamp means (H) for emitting light in 
such a way that an optical axis of the light can be 
pivoted; 

45 (b) first sensor means (13), attached to said 

pivotal headlamp means, for detecting presence of 
a leading vehicle and generating sensor signals 
corresponding thereto; 

(c) pivoting means (8, 9, 10) associated with 
so said pivotal headlamp means, for pivoting said piv- 
otal headlamp means; 

(d) control means (18), coupled to said first 
sensor means and said pivoting means, for actuat- 
ing said pivoting means in response to sensor 

55 signals generated by said first sensor means to 
pivot said pivotal headlamp means to =such a posi- 
tion that a leading vehicle can be detected by a 
predetermined position on said first sensor means 
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and therefore angle of an optical axis of said pivotal 
headlamp means can be adjusted according to 
distance to a leading vehicle: and 

(e) first fixed shading means (20), fixedly 
disposed independently from pivotal motion of said 
pivotal headlamp means, for shading part of light 
emitted by said pivotal headlamp means for an 
opposed vehicle. 

2. The headlamp apparatus of claim 1 . wherein 
said first sensor means comprises a plurality of 
vertically arranged light sensing elements (E1 to 
E5). and said control means actuates said pivotal 
headlamp means via said pivoting means in re- 
sponse to plural sensor signals generated by said 
first sensor means to such a position that tail lamps 
of a leading vehicle can be detected by a middle 
light sensing element (E3) of said first sensor 
means when the brightest headlight zone of said 
pivotal headlamp means reaches lower end por- 
tions of rear wheels of a leading vehicle. 

3. The headlamp apparatus of claim 1 , wherein 
said first fixed shading means is a rectangular plate 
<20) whose lower inner corner is cut out into a 
triangular shape and is arranged with the triangular 
cutout portion thereof located near the optical axis 
of said pivotal headlamp means. 

4. The headlamp apparatus of claim 1 , wherein 
said first fixed shading means is a rectangular plate 
(20 A) whose lower inner corner is cut out into a 
trapezoidal shape and is arranged with the 
trapezoidal cutout portion thereof located near the 
optical axis of said pivotal headlamp means. 

5. The headlamp apparatus of claim 1, which 
further comprises a second fixed shading means 
(20B), disposed on said pivotal headlamp means, 
for clearly defining an upper shade line of headlight 
for a leading vehicle. 

6. The headlight apparatus of claim 1. wherein 
said first fixed shading means (20A) is a first mov- 
able shading means (20C) disposed independently 
from the pivotal motion of said pivotal headlamp 
means, and which further comprises: 

(a) second sensor means (13B) fixedly dis- 
posed independently from said pivotal motion of 
said pivotal headlamp means and coupled to said 
control means, for detecting presence of an op- 
posed vehicle and generating sensor signals cor- 
responding thereto: 

(b) first actuating means (30, 31, 32). asso- 
ciated with said first movable shading means and 
coupled to said control means, for moving said first 
movable shading means; said control means ac- 
tuating said first movable shading means via said 
first actuating means in response to sensor signals 
generated by said second sensor means to move 
said first movable shading means to such a posi- 
tion that headlight of an opposed vehicle can be 



detected by a predetermined position on said sec- 
ond sensor means and therefore an upper shade 
line of headlight can be defined for a detected 
opposed vehicle. 

5 

7. The headlamp apparatus of claim 5, wherein 
said second fixed shading means (20B) is second 
movable shading means (20D) movably disposed 
on said pivotal headlamp means, and which further 

w comprises second actuating means (34, 35, 36), 
associated with said second movable shading 
means and coupled to said control means, for 
moving said second movable shading means; said 
control means actuating said second movable 

is shading means via said second actuating means 
according to the pivotal motion of said pivotal 
headlamp means so that light distribution angle 
between the brightest headlight zone and the upper 
headlight shade line can be adjusted according to 

20 distance to a leading vehicle. 
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© Headlight apparatus for automotive vehicle. 



© The present invention relates to headlight ap- 
paratus for an automotive vehicle, and more specifi- 
cally to a headlight apparatus which can control 
headlight beam from high beam to low beam or vice 
versa by adjusting the angle of optical axis of the 
headlamp. 

A headlight apparatus for an automotive vehicle 
comprises: 

headlamp means (H) for emitting light in such a way 
that an optical axis of the light can be pivoted; 
first sensor means (13), attached to said pivotal 
headlamp means, for detecting presence of a lead- 
ing vehicle and generating sensor signals corre- 
sponding thereto; 

pivoting means (8, 9, 10), associated with said piv- 
COotal headlamp means, for pivoting said pivotal head- 
^lamp means; 

If} control means (18), coupled to said first sensor 
CO means and said pivoting means, for actuating said 
^pivoting means in response to sensor signals gen- 
©erated by said first sensor means to pivot said 
^"pivotal headlamp means to such a position that a 
^leading vehicle can be detected by a predetermined 
O position on said first sensor means and therefore 

angle of an optical axis of said pivotal headlamp 
|jj means can be adjusted according to distance to a 

leading vehicle; and 

first fixed shading means (20), fixedly disposed in- 



dependently from pivotal motion of said pivotal 
headlamp means, for shading part of light emitted by 
said pivotal headlamp means for an opposed ve- 
hicle. 
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